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PABOYAA MNPOMPAMMA YYEBEHOU OAUCLUUMNIIUHDBI
61.B.[1B.04.01 HaHoTexHonormn B buonormm n meguumnHe

1. Kog n HaumeHoBaHue cneunanbHocTU: 30.05.03 MeguunHckasa knbepHeTuka
2. Cneunanusaums:

3. KBanudukauma BbinyCKHUKA: Bpay-KMbepHeTuK

4. ®dopma oby4eHuUs: oYHas

5. Kachegpa, oTBevarowas 3a peanmsaumio gucumunnmnHbl: kKadegpa oModunsnkmn un
BnoTexHonormm

6. CoctaBuTenu nporpammbl: HakBacvHa MapuHa AnekcaHgpoBHa, A4.6.H. JOUEHT

7. PekomeHaoBaHa: Hay4yHO-MeToANYECKMM COBETOM MELMKO-OMONOrM4eckoro pakynbteTa
04.03.2025 r., npoTokos Ne 2

8. YuebHbIn roa: 2029/2030 CemecTtp(bl)/TpumecTp(bl): 10



9. llenu n 3agaum y4e6HOM ANCLUMUNIIUHBI

Llenbto ocBoeHUs y4ebHON ANCUUNNHBI ABRSeTCA:

- N3yYeHne OCHOBHbIX HanpaBfeHU, AOCTKEHUA, NPO6eM 1 NepCrneKkTUB pas3BUTUS
BruomMeaUUNHCKMX HAHOTEXHOMNOTUN.

3agayum yuyebHoMm ANCUUNIINHDI:
- 3HaKOMCTBO C OCHOBHbIMMW HamnpaBneHUsIMM BUOHAHOTEXHONOMMU U HAHOMEAULMHbI;
- n3yyeHue MPUHUMNOB co3gaHust GMoYMnoB W HanpasneHun ux OuoMeanLMHCKOro
NCNosib30BaHus;
- U3yyeHMe TUMOB HaHO4acTuU, MPUMEHSsoWMXCA B Buonormm u MeauumHe, U MeTodoB WX
nccnegoBaHus (xapakrepusauun);
- U3y4YeHne OCHOB WCMOJSIb30BaHMA HaHOYaCTUL, Kak nnatdopM ANs co3fdaHusi COBPEMEHHbIX
ANarHOCTUYECKUX N TepaneBTUYECKUX CPeacTB;
- M3y4YyeHue nyTenh MNOCTYMMEeHUss HaHo4yacTuL, B OpraHusMm, MexaHUW3MOB B3auUMOAEWCTBUS
HaHo4acTuly C OuomMonekyrnamuM u Knetkamu, CTPYKTYPHO-(DYHKLMOHArbHbIX Moandukaumim
KNeToK NOoA BIIMSIHUEM HaHO4YacTuL,;
- n3yyeHne npobnem n nepcnekTme BUOHAHOTEXHONOINN N HAHOMEOULMHBI.

10. MecTo yye6HOM AucuMnnuHbI B cTpykType OOI: ancumnnuHa otHocuTcs K 6noky 1.
OucumnnuHa no BbIGOpY.

[na ocBOeHUs AUCUUNINHGI CTyAeHTbl OOJDKHbI 3HATb CprKTypHO-beHKLI,I/IOHaJ'IbeIe cBoucTBa
Oenkos, HYKINNENHOBbIX KUCNOT, amnnaos, yrnesonos, 0COOEHHOCTH CTPYKTYPHO-
beHKLlMOHaﬂbHOVI opraHn3aunmnm KneToYvHbIX MeM6paH; XapaKTepUCTUKyY KINeTokK KpoBuUM U UX
KOMIMNOHEHTOB,; CbVI3VIKO-XVIMVIHeCKVIe MeToAbl aHanm3a BMoNorM4YecKkux CUCTEM U OO BHEKTOB.

11. MnaHupyemblie pe3synbTaTbl 00y4YeHUs Mo AucuunnuHe/Mmoaynio (3HaHUA, YMEHUS,
HaBbIKW), COOTHECEHHbIe C NilaHNUpyeMbIMU pe3ynbTaTaMn OCBOEHUSA obpa3oBaTenibHOM
nporpaMmmbl (KOMNeTeHLUMAMN) U UHOUKATOPaMU UX AOCTUXKEHUSA:

Kog HasBaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMNEeTEHLMN

MK-5 CnocobeH MK-5.5 MK-5.5: 3HaTb: OCHOBHbIE HaMpaBfeHUs, AOCTUXKEHWUS,
OpraHun3oBbIBaTL U PaspabatbiBaeT npobnemMbl U nepcnekTMBbl GUOHAHOTEXHOOMMK
npoBOAUTb HOBble W HaHOMEAWLUMHbI;  MPUHUMNBI  CO34aHus
Hayu4Hble MeaNLIMHCKNE 1 fuoumnoB, HanpaeneHust Mx OMOMELMUMHCKOro
nccnenoBaHusi B Buonornyeckue NCMONb30BaHWS; TUMbI HaHo4acTu,
obnactu MOZENW U METOAbLI | NMPUMEHSAIOWMXCA B OMONMOrMM U MeOUUMHE;
MeaULMHBI 1 ONs nocnenylwero | MeToAabl MX MWCCredoBaHust (xapakTepusauum);
Guonorum BHEAPEHNS B NyTM MOCTYNSIEHNST HaHOYaCTUL, B OpraHusm;
KMUHUYECKYHO MEXaHW3Mbl B3aMMOAEWCTBUS HaHo4acTuy, C
NpPakTUKy un fuomonekynamm M Knetkamu;  CTPYKTYpHO-

30paBooxpaHeHne | yHKUMOHanNbHble MoAMdMKaLMn KNeTtok Mo
BITUSTHUEM HAHOYaCTUL.

YMeTb: UCNONb30BaTb TEOPETMYECKNE 3HAHUSA B
obnactu  GuoHaHoTexHonormm B Bygywien
NpodeccrMoHanbHOM AeATENbHOCTU, CBA3aHHOM C
NoMy4YeHNEM HaHO4YacTUL, N NX NCMONb30BaHMEM
B MeOuLVHe.

Bnagetb: HaBblkamMmy MNOMy4YeHWst HaHo4YacTwuu
(nvnocom, HaHo4vacTuy cepebpa, MarHUTHbIX
HaHoYacTMy, W Op.), WCCnedoBaHuMs  UX
XapaKTePUCTUK, YNaKoBKM B NUNOCOMBI
NeKapCcTBEHHbIX MpenapaTtoB, WCCHeaoBaHUS
NPOLIECCOB B3aUMOAEWCTBUS KIETOK KPOBU C
HaHoYyacTMLUaMK,  HaBblkaMW  UCCreaoBaHUs
BIUSIHUS HaHo4acTuL, Ha CTPYKTYpPHO-
YHKUMOHaNbHOE cocTosHMe OrnomMornekyn u
KNeToK opraHuama.




12. O6beM AucuUnuHbI B 3a4eTHbIX eAunHMUax/yac. —2/72

Pdopma NpoMeXyTo4YHOM aTTecTauum 3ayem ¢ OUeHKoU
13. TpyaoeMKocTb NO BUAam y4eoHon paboThbl

TpyooeMKkocTb
Bug y4ebHom paboThbl Bcero Mo cemecTpam
10 cemecTp
AyanTOpHbIE 3aHATUS 40 40
nekuum 16 16
B TOM 4ucne: npakTu4eckme 16 16
nabopartopHble
CamocrosTensHas paborta 32 32
pynnoBble KOHCYrbTaumu 8 8
B TOM YuCrle: KypcoBasi paboTta (MpoekT)
dopma NpoMeXyTOHHON aTTecTaumu
(9k3aMeH — 4yac.)
WToro: 72 72

13.1. CopepxxaHue gUCUMNIINHDbI

Peanusauyus
pasgena
Ne n/n Haumerosarine pasaena CopeprxaHue pasgena AUCLMNIUHbI AncUANNvHE! €
OUCLUMNITUHBI MOMOLLIbIO
OHnarH-Kypca,
JYMK*
1. Nekuun
1.1 HaHoTexHonorunn. OnpegeneHns HaHOTEXHOMNOMMN W UX OCHOBHble | QYMK
BuoHaHoTexHonormm HanpaeneHusi. BMOHaAHOTEXHOMOMM N NX OCHOBHbIE | «HaHoTexHonor
HanpaeneHus. TepaHocTuka. nn B Gronormm un
MeauumHe»
https://edu.vsu.r
u/course/view.p
hp?id=7276
1.2 Buouunnbl BuoHaHoTexHONOrIMM ONa MeauuUuHCKOW amnarHocTuku. | AYMK
Buounnbi: NPUHLMMbI co3gaHus, Tunbl, | «HaHoTexHonor
ovomeanumnHCKoe NpUMEHeHne. 11 B Brornorun n
MeauumHe»
https://edu.vsu.r
u/courselview.p
hp?id=7276
1.3 HaHouacTtuubl n nx O6was xapaktepuctuka HaHoyactuy. OcHoBHble | QYMK
ncrnonb3oBaHne HanpaBrieHus MCMOonb30BaHus HaHo4acTuL B | «HaHoTexHonor
Ovonorum u  mMeguumHe.  Tunbl  HaHo4yacTwuu, | UM B Buonormm n
NPUMEHSIIOLLINXCSA B  MeauuuHe.  TexHOreHHble | MeguunHe»
HaHo4YacTuUbl. MeTogbl uccneposanusa | https://edu.vsu.r

(xapaktepusaumun) HaHoyactuy. [lyTm nocTynneHus
HaHo4acTuL, B OpraHuam. Bsanmopencreue
HaHoYacTMy C Ouomonekynamm u MexaHu3mbl KX
NMPOHUKHOBEHWNS] B KNEeTKW. Bnuanme HaHouyacTuy Ha
CTPYKTYPHO-(PYHKUMOHANBHOE COCTOSIHME KITETOK U UX
KOMMOHEHTOB. XapaKTepncTrKa BUPYCHbIX HaHo4YacTuL
W MX UCMonb3oBaHMe B MeguuumHe. [Mpeumyllectsa,
0COBGEHHOCTM ¥ DyHKUMOHANU3aumMs  BUMPYCHbIX
HaHo4acTuy. BwupycHble HaHO4YacTUUbI Ha OCHOBeE
afEeHOBUPYCOB W MNapBOBUPYCOB. JIMMmocombl Kak
OvoHaHoKancynbl Ans  TpaHcnopTa Guonornyecku
aKTMBHbIX  COEOVMHEeHWA ©n  nekapctB.  MeToabl
nony4yeHus nunocom. CosgaHve pasnuyHbIX TUMOB
NVMNOCOM M UX NMPUMEHEHVE B MeanumHe. MexaHu3mbl
NPOHUKHOBEHWUSI nunocom B KNeTKu.
MynbTUdYHKLMOHANbHbIE  OEHOPUTHbIE  MOMEKYIbI:
NepcneKkTMBbl NPUMEHEHNST B MeguUMHE 1 Gronorun.

u/courselview.p
hp?id=7276




CTpoeHve n cBoKcTBa geHapvMmMepoB. [eHopumepbl —
yHMBepcanbHas cucTemMa [OCTaBKM TeKapCTBEHHbIX
npenapatoB B KMeTKu-muieHW. HaHodacTuubl Ha
OCHOBE XUTO3aHa 1 UX BMoOMeaULMHCKOE NPUMEHEHNE.
HaHoaHTuTEna: npumeHeHne B 6Monornm u MeguumHe.
HeopraHunyeckne HaHOYacTUUbl U UX DMOMEeanUMHCKoe
npuMmeHeHne. MarHuTHble HaHodacTuubl. KBaHTOBLIE
TOYKM W UX nNpuMeHeHune. 30moTble U cepebpsiHble
HaHOYacCTMUbl, WX nNpUMeHeHMe B Owuonormn w
MeauumHe.  YrmepoaHble  HaHodacTuubl U KX
ovomeguumMHCKkoe — ucnonb3oBaHue. [loHATME O
doToceHcMbunusaTopax " doToANHAMNYECKON
Tepanun. BuoHaHOTexHonorMyeckne nogxoabl Ansd
CO3[aHuNsi COBPEMEHHbIX (POTOCEHCMOUNN3ATOPOB.
CucteMbl OOCTaBKM HYKITEUHOBLIX KWUCMOT B KIETKM.
[octaBka HyKNEWHOBbLIX KUCMOT B  KMETKN C
NCnosib30BaHNEM BUPYCHbIX BEKTOPOB.
HaHoTpaHCnopTHblE CUCTEMbI AOCTaBKU HYKNEUHOBbLIX
KACMNOT B KMETKU-MULLEHW: JTMMOMNMEKChl, JIMMNOCOMbI,
BEKTOpPbl Ha OCHOBe OEnkoB, YrMeBOAHblIE BEKTOPbI,
apyrve Tvnbl HAHOYaCTUL, ANA AOCTaBKN HYKMEUHOBbIX
KMCNOT. Jlunonnekcbl 1 NepcnekTuBbl UX NPUMEHEHUS
B Guonornm n meguuuHe.

MpumeHeHne HYKITEMHOBbIX KMCnoT B
OroHaHOTEXHONOMMN.

Mpobnembl GMOHAHOTEXHONMOMMM WM HaHOMEAULMHbI.
[MepcnekTnBbl HAHOTEXHONOMUN.

2. MpakTnyeckne 3aHATUA

2.1 Buouunnbl BuoHaHoTexHONOrIMM OnNa MeguuuHCKon amarHocTuku. | AYMK
Buounnbl: NPUHLAMbI co3gaHus, Tunbl, | «HaHoTexHonor
dvomeanuUmMHCKoe NpUMEHEHME. 11 B Bruornornn n
MeauLMHE»
https://edu.vsu.r
u/courselview.p
hp?id=7276
2.2 HaHouacTtuubl n nx O6was xapaktepuctuka HaHoyactuy. OcHoBHble | QYMK
ncnosib3oBaHne HanpaBneHus NCMNOSb30BaHUsA HaHo4acTuL B | «HaHoTexHonor
Oowonormm M MeguuuHe.  Tunbl  HaHo4dacTuu, | UM B Buonoruu n
NPUMEHSIIOLLLMXCS B MeauuuHe.  TexHOreHHble | MeguumHe»

HaHo4acTMUpbl. MeToabl nccneaoBaHus
(xapaktepusauun) HaHodactuu. [lyTm nocTynneHus
HaHo4acTuL, B OopraHusm. B3anmopencteue

HaHo4YacTMy C Ouomonekynamm u MexaHu3mbl KX
NPOHUKHOBEHWNSI B KNeTkW. BnusHme HaHovyacTuy Ha
CTPYKTYPHO-(PYHKLMOHANBHOE COCTOSIHME KITETOK U UX
KOMMOHEHTOB. XapaKTepncTrKka BUPYCHbIX HaHo4YacTuL
M MX UCnonb3oBaHMe B MeguuumHe. [Mpeumyllectsa,
0COBGEHHOCTM ¥ DyHKUMOHaNU3aumMs  BUMPYCHbIX
HaHo4acTuy. BwupycHble HaHo4YacTMUbl Ha OCHOBe
afEeHOBUPYCOB W MNapBOBUPYCOB. JIMMocomMbl  Kak
OvoHaHoKancynbl Ans  TpaHcnopTa Guonornyecku
aKTUBHbIX  coeguMHeHMW U nekapctB. MeToabl
nony4yeHus nunocom. CosgaHve pasnuyHbIX TUMOB
NVNOCOM M UX NPUMEHEHVE B MeauumHe. MexaHuambl
NPOHUKHOBEHWUSI nMnocom B KNeTKu.
MynbTUdYHKUMOHANbHbBIE  OEHOPUTHBIE  MOSEKYIbI:
NepcneKkTMBbl NPUMEHEHNST B MeguumMHe 1 Gronorun.
CTtpoeHve n cBorncTBa AeHapvMMepoB. [deHopumepb! —
YHMBeEpCcanbHasi CUCTeMa [OCTaBKM JEKAPCTBEHHbIX
npenapatoB B KMETKA-MULIEHW. HaHodacTuubl Ha
OCHOBE XUTO3aHa 1 Ux BMOMEeaULMHCKOE NPUMEHEHNE.
HaHoaHTuTena: npymeHeHne B 61MONOrMM N MeguLMHeE.
HeopraHnyeckne HaHO4YacTuUbl U UX DMoMeguumHCKoe

https://edu.vsu.r
u/courselview.p
hp?id=7276




npumMmeHeHne. MarHuTHble HaHo4dacTuubl. KBaHTOBble
TOYKM U UX NpuMeHeHue. 3omnoTble U cepebpsiHble
HaHo4yacTuUbl, WX TMpPUMEHeHMe B Owonorum wu
MeguumHe.  YrnepogHble  HaHo4YacTuubl U KX
ovomeauUuHcKoe  ucnonb3oBaHue.  [loHATME O
doToceHcMbumnmnsaTopax 7] doToanHammyeckomn
Tepanun. BuoHaHOTexHonorMyeckne nogxoabl And
CO3[aHuNsi COBPEMEHHbLIX (DOTOCEHCMOUNN3ATOPOB.
CuctemMbl OOCTaBKM HYKNEUHOBLIX KUCMOT B KIETKU.
[ocTaBka HyKNEWHOBbLIX KUCMOT B  KIETKN C
Mcnonb3oBaHNeM BUPYCHbIX BEKTOPOB.
HaHoTpaHCcnopTHble CUCTEMbI AOCTaBKU HYKNEUHOBbLIX
KMCMOT B KNETKN-MULLEHWU: IUNOMNMEKChI, NUNOCOMbI,
BEKTOpPbl Ha OCHOBe OEnkoB, YrnMeBOAHblE BEKTOPbI,
apyrve Tunbl HAHOYACTUL, ANA AOCTaBKU HYKNEUHOBbLIX
KMCNOT. JIunonnekcbl U NepcnekTuBbl UX NPUMEHEHUS
B Guonornn n meguumHe.

MpumeHeHune HYKITEMHOBBIX Knucnot B
OMOHAHOTEXHOMNOMN.

Mpobnembl BUOHAHOTEXHONOMMU N HAHOMEANLIMHBI.

13.2. Tembl (pasgenbl) AUCUUNIIMHBLI U BUAbI 3aHATUN

Buabl 3aHATUIA (KONMYECTBO YacoB)
Ne HaumeHosaHue TeMbl pynnosble CamocTosTenbHas
n/n (pasgena) gueunnnuHel | Nekuun MpakTnyeckue Py Bcero
KOHCynbTauuu paborta
1 HaHoTexHonorunm. 5 ) 1 6 9
BuoHaHoTexHONOrMn
2 Burouunnbi 2 2 1 6 11
3 HaHouacTtuubl n nx 12 14 6 20 52
Mcnonb3oBaHne
WToro: 16 16 8 32 72

14. MeToan4yeckue ykasaHma Ans odoyyarowmxcsa no 0CBOEHNIO ANCLUNIIUHDbI:

M3yyeHne AuCUMNNUHBI MNpegycMmaTpuBaeT YTeHWe  fNekuuid, nNpoBedeHuMe MNPaKTUYECKUX  3aHATUR U
CcaMOCTOSATENbHY0 paboTy cTyaeHToB. [loaroToBka K NPaKTUYMECKMM 3aHATMSIM M caMocTosiTenbHas paboTa
OCYLLECTBNATCA C WUCMNOMNb30BAHNEM KOHCMEKTOB IEeKUuin n yd4ebHoro u y4ebHO-MeToam4eckoro nocooui.
CTyOeHTbl OoTBEYal0T Ha KOHTPOSbHbIE BOMPOCHI, BLIMNOMHAT TECTOBbIE 3a4aHuUs], BbIMNOMHAT 3a0aHNs TeKyLLen
aTTecTauumn.

CTyOeHTbl 3HaKOMSATCH C TEOPETUYECKUM MaTepuanoM B NnpoLecce fNEeKUUOHHOTO Kypca, CaMOCTOATENbHO
npopabaTbiBalOT U YyCBaMBalOT TEOPETUYECKME 3HAHWS C UCMNOMb30BaHMEM pPEeKOMeHOyemMon y4ebHom
nuTtepartypsbl, ydebHO-MeTOoaNYECKMX NOCOBUIA, COrnacHo ykadaHHOMY cnucky (n.15).

Tekywasa atrectaums obecneymBaeT NPOBEPKY OCBOEHMS y4yebHOoro martepuana, npuobpeTeHus 3HaHuM,
YMEHUA U HaBbIKOB B MNpoLEecce ayauTopHOM W CaMOCTOATENbHOM paboTbl CTyAeHTOB, (QOpPMMPOBAHMS
komneTteHumm (MK-5).

Tekywasa atrecrtaums no AUCUUNIMHE NPOBOAUTCA 2 pa3a B CeMecCTp. TekylimMe atTectaunm BKII4YaoT B
cebs BbINOMHEHNE TECTOBbLIX U MHbIX 3a0aHW K NEKLMAM 1 pa3genam GUCUMMIIHBI.

Mpn nogrotoBke K TeKkywlenW aTTectauum CTyOeHTbl W3y4aloT W KOHCMEKTUPYIOT pPEeKOMEeHOyeMmyto
npenogaBaTeneMm y4yebHyl0 nuTepatypy MO TemMam NEKUMOHHbIX M MPaKTUYECKMX 3aHATWIN, CaMOCTOSTENbHO
ocBamMBaloT NOHATUNHBIN annapar.

lMnaHMpoBaHMe n opraHuM3aumsi TEKYLMX aTTecTauun 3HaHWN, YMEHUA U HaBbIKOB OCYLLECTBMSETCH B
COOTBETCTBMU C cogepXaHuem paboyen nporpaMMbl M KaneHO4apHO-TEMaTUYECKMM MSIAHOM C MPUMEHEHUEM
doHAa OLEHOYHbIX CPeacTB.

Tekywasa atrectaums sBnseTca obssaTtenbHOW, ee pe3ynbTaThl OLEHMBAKOTCA B BannbHON cucteme 1 no
peleHntio kadegpbl MOryT ObiTb  Y4YTEHbl MNpYM  MPOMEXYTOYHOM artTectaumMm obyvarowuxcs.  dopmon
NPOMEXYTOYHOWN aTTecTaumm 3HaHUN, YMEHWI U HaBbIKOB 0Oy4aloLLMNXCS SABASETCA 3a4eT C OLEHKOMN.

15. MMepeyeHb OCHOBHOW U [OONONHUTENLHOW INUTepaTypbl, PECYPCOB WHTEpPHET,
HeoOXoAUMbIX ANsi OCBOEHUSI AUCLMUMNIIUHDI

a) OCHOBHasa nuteparypa:




Ne n/n

McTouHnk

HakesacuHa M.A. BroHaHOTEXHONOMMK: OOCTUXKEHUSA, NPOONeMbI, nepcnekTuBbl pa3sutus / M.A.

1 HakBacuHa, B.I. ApTioxoB: BopoHex: M3gaTtensckun gom BI'Y, 2015. — 152 c.
Omutpue A.C., HaHoTexHonornm B MeguumHe [ONeKkTpoHHbIN pecypc] : yd4eb. nocobue /
2 Omutpures A.C., Haymenko B.1O., Anekcees T.A.. — OnekTpoH. AaH. — Mocksa : isagaTtenbckuii gom
M3W, 2012. — 200 c. - 3bC "NaHb"— URL: https://e.lanbook.com/book/72245.
BromegumumHcKkan nHxeHepus: Nnpobnemsl 1 NepcnekTBbl [QNeKTPOHHLIN pecypc] : y4eb. nocobue /
3 I".H. MaxapbkoB. - CI16. : MonutexHuka, 2011. 36C "KoHcynbTaHT cTyaeHTa"- URL:

http://www.studentlibrary.ru/book/ISBN9785732509830.html

6) JononHUTeNbHas NuTepaTypa:

Ne n/n NcTOYHUK

> HaksacuHa M.A. OcHoBbl 6uoHaHoTexHonorum / M.A. HakBacuHa, B.I". ApTioxoB: BopoHex:
M3patensckun gom BIY, 2016. — 72 c.

3 muk b. MonekynapHasa 6uotexHonorus. MNpuHumnel u npuMeHenne / B. Tnuk, Ox. MactepHak. — M.:
Mwp, 2002. - 589 c.

4 Andgumos M.B. HaHoTtexHonoruu: onpeaenenus u knaccudukauus / M.B. Andwumos, J1.M. Mox6epr,
K.C. ®ypcos // Poccuiickue HaHoTexHonormm. — 2010. — T. 5, Ne 7-8. — C. 8-15.

5 AtabekoB L.I". NpumeHeHre BUPYCHbIX CTPYKTYP B KAYECTBE UHCTPYMEHTOB HaHoTexHonorun / U.T.
AtabekoB // Poccuiickme HaHoTexHonornn. — 2008. — T. 3, Ne 1-2. — C. 132-142.

6 3anues C.KO. CynpamonekynsipHble HAHOpa3MepHbIE CUCTEMbI Ha rpaHuue pasgena das:
KoHuenuun n nepcnektmebl anst 6uotexHonorun / C.HO. 3anues. — M.: JIEHAHA, 2010. — 208 c.

7 Kobasicn H. BeeaeHue B HaHoTexHonoruto / H. Kobasacu. — M.: BUUHOM. Jlabopatopus 3HaHui, 2005.
—134c.

KoHCTpynpoBaHUe 1 NepcrnekTuBbl UCNONb30BaHUS B MeAULMHE PEKOMOUHAHTHBLIX a4eHOBUPYCHbIX

8 HaHocTpykTyp / W.JI. TyTbixuHa, M.M. Wmapos, O.+O. floryHos, 5.C. HapogHuukuia, AJ1. TuHuGypr //
Poccuickmne HaHoTexHonorun. — 2009. — T. 4, Ne 11-12. — C. 82-92.

9 KysHeuoBa C.A. HaHOTpaHCNOPTHbIE CUCTEMbI agpecHON OOCTaBKN HYKIEUHOBbLIX KUCIOT B KNeTKn /
C.A. KysHeuoBa, T.C. Opeukas // Poccuickme HaHoTexHonormn. — 2010. — T. 5, Ne 9-10. — C. 40-52.
MapTbiHoBa E.Y. HaHo4acTuLUbl: NnepCcnekTmBbl MCMONb30BaHUA B MeaULUHE 1 BeTepuHapumn / E.Y.

10 MapTbiHoBa, E.H. Kosnog, [.B. Myxa // Ycnexu coBpemeHHon 6uonormn. — 2012, — T. 132, Ne 5. — C.
435-447.

HaHoHayka 1 HaHoTexHonorMn. SHuUmKnoneams cuctem xmnsHeobecnedexums. M.: KOHECKO: Edss:

11
Maructp-lpecc, 2010. — 991 c.

12 I'IMZ%TpOBCKMVl J1.6. Ouepkn o HaHoMeanumHe / J1.B. MuoTtposckuin. — C.-I16.: EBponerickmin [lom, 2013.
— 207 c.

MoakonogHas O.A. IyTn NOCTYNNeHMs HaHOYaCTUL, B OPraHn3m MIIEKONUTAOLLMX, UX

13 ©MOoCOBMECTMMOCTb U KreTouHble addpekTbl / O.A. MNogkonoagHas, W.B. UrHaTtbesa, H.JI.
MoagkonogHbin, H.A. KonyaHoB // Ycnexu coBpemeHHomn 6uonorun. — 2012. — T. 132, Ne 1. — C. 3-15.

14 Myn-mn. Y.HaHotexHonorum / Y. NMyn-mn., ®. OyaHc. — M.: TexHocdepa, 2006. — 336 c.

Pambunan H.I'. CTpykTypa 1 cBOMCTBa HaHOpa3MepHbIx obpa3oBaHuin. Peanuun cerogHsLwHen

15 HaHoTexHonorun / H.I'. Pambugun. — JonronpyaHbin: 3gatensckumn Jom «MHTennekT», 2011. — 376
C.

16 Tapaxosckuii H0.C. «MHTennekTyanbHbIE» NTIMNOCOMarnbHble HAHOKOHTEHEPBI B B1onorin
meanumHe / KO.C. Tapaxockui // Buoxmmumsa. — 2010. — T. 75, Boin. 7. — C. 920-935.

17 Tapaxoeckun KO.C. TpaHcdekuns knetok JHK-nunmaHbiMu komnnekcamu — nunonnekcamum / KO.C.
TapaxoBckun // Buoxumusa. — 2009. — T. 74, Bbin. 12. — C.1589-1602.

18 Tunnub C.B. «Bepbnioxxbn HaHoaHTUTENA» - 3DEEKTUBHBIN MHCTPYMEHT ANSA UCCEeaoBaHWNn,
aunarHoctukn u Tepanum / C.B. Tunnub // MonekynsipHas 6uonorusa. — 2011. — T. 45, Ne 1. — C. 77-85.

19 YeueTknH B.P. brnounnel ans meguumHckon gmarHocTuky / B.P. YeueTkuH, [0.B. NpokoneHko, A.A.
Makapos, A.C. 3acegatenes // Poccunckne HaHoTexHonormu. — 2006. — T. 1, Ne 1-2. — C. 13-27.

20 Wyap6wuH .. Oengpumepsl B TpaHcdekumn reHos / O.I. lWyapbuH, B.KnanHepT, M. Bpbiwescka //
Bruoxnmuma. — 2009. — T.74, Bbin. 10. — C. 1314-1326.

A66apos H.I'. MynbTudyHKUMOHaNbHbIE 4EHOPUTHBIE MOFEKYIbI: NEPCNEKTVBLI NPUMEHEHNS B

21 mMeguuuHe n 6uonorum / H.I. A66apos, ".A. MNocbinaHoea, E.A. BopoHuos / MonekynsapHas

meguumHa. — 2012, Ne 6. — C. 37-46.

B) MHOPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTerbHble pecypchl (odulmanbHble Ppecypcbl MHTEPHET)*:

Ne n/n Pecypc
1 OnekmpoHHbIl Kamanoe Hay4Hou 6ubnuomeku BopoHexckoz2o eocydapcmeeHHO20 yHUgepcumema.
— http:// www.lib.vsu.ru
2 Elibrary.ru — Hay4yHast anekmpoHHass bubnuomeka
3 QYMK «HaHoTexHomnorum B 6uonorum n MmeguumHes https://edu.vsu.ru/course/view.php?id=7276 Ha



https://e.lanbook.com/book/72245
http://www.studentlibrary.ru/book/ISBN9785732509830.html
http://www.lib.vsu.ru/

| | nnamgopme «AneKmpoHHbIU yHugepcumem BI'Y»

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06ecneyeHUs Ansi CaMOCTOATeNIbHOW paboThbl

Ne n/n NcTouHUK

1 HakesacuHa M.A. BroHaHOTEXHONOMMK: OOCTUXKEHUS, NPOGEMbI, NepcnekTuBbl pa3suTtus / M.A.
HakBacuHa, B.I. ApTioxoB: BopoHex: M3gaTtensckun gom BIY, 2015. — 152 c.

2 HaksacuHa M.A. OcHoBbl 6uoHaHoTexHonorum / M.A. HakeacuHa, B.I". ApTioxoB: BopoHex:
M3paTtenbckun gom BIY, 2016. — 72 c.

17. OOpa3oBaTenbHble TEXHOSIOMMU, WUCNOSfib3yeMble MpwU
OUCUMNIUHBLI, BKMOYass [AUCTaHUMOHHble obpa3oBaTenbHble
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4eHue):

peanusauumm y4yeOHOM
TexHonoruu (AOT,

OcBoeHve coaepXaHusi AUCLMMNMMHBI OCYLLECTBMSIETCA C WCMNOSMb30BaHNEM AMCTaAHLMOHHbIX 0Bpa3oBaTenbHbIX
TexHonormi  (OOT) — oanekTpoHHoro Yy4yebHoro kypca «HaHoTexHonmormm B Ouonorum ©n  MeauuMHe»,
pacrnonoxeHHoro no agpecy: https://edu.vsu.ru/course/view.php?id=7276 Ha nopTtane «ONeKTPOHHbIN
yHuBepcuTeT BIY».

18. MaTepuanbHO-TeXHU4YECKoe obecrneyeHme ANCLUUNIIUHDBI:

YuebHas ayouTopus Anst NpOBEOEHUS 3aHSATUIA NEKLMOHHOO TUna:

CneunanusnpoBaHHas mebenb, MNpoektop EpsonEMP-X52, HoyToyk SamsungNP-RV410 SO1R ¢ BO3MOXHOCTbIO
nogknoyeHuns k cetn «HTepHeTy», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

YuebHaa ayautopus AN MNPOBEOEHUS 3aHATUA CeMMHapCKOro Tuna (MpakTudeckue 3aHaTus), Ans npoBedeHus
rpynnoBbIX U UHAMBUAYANbHbIX KOHCYNbTaLUi, TEKYLLLEro KOHTPOMSA 1 NPOMEXYTOYHON aTtTecTaumm
CneunanusnpoBaHHas Mebenb, MNpoektop EpsonEMP-X52, HoyToyk SamsungNP-RV410 SO1R ¢ BO3MOXHOCTbIO
nogknoyeHuns k cetn «HtepHeTy», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome.

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEHNA TeKyLen U NPOMEXYTOYHOW aTTecTauumn

MopsaoK OLEeHKM OcBOeHust obyvarolwmmucs yy4ebHoro maTepuana onpegensietcs
CoAepXXaHneM crenyloLmnx pasaenos AUCLUMNINHGIL

HanmeHoBaHue
UHankaTop(bl)
Ne pasgena
KomneTeHuumsi(n) [OCTUXEeHNs OueHouYHble cpeacTBa
n/n ONCLUUNNUHbBI
KOMMeTeHunn
(Moayns)
MK-5.5:
PaspabatbiBaeT
HOBblE
MK-5: MeAULIMHCKUE U
CnocobeH
ononornyeckne Bonpocsbl k pasgeny
OpraHun3oBbIBaTL U
HaHoTexHonorun. Moaenun n MeToabl «HaHoTexHonormn.
1. NPOBOAUTL HayyHble
BuoHaHoTexHonorum ans BrnoHaHoTexHonornm»
nccreaoBaHus B
nocriegyroulero TecTbl
obnactn meauumHBbl
BHEApPEHMS B
n druonorun
KNMUHWNYECKYHO
NPaKkTuKy 1
34paBoOOXpaHeHne
MK-5.5:
PaspabatbiBaeT
HOBblE
MK-5: MeaULLMHCKUE U
CnocobeH
Ovonoruyeckue
OpraHn3oBbIBaTL U Bonpochl k pasgeny «buounnbi»
Moaenun n MeToabl
2. Buouunnebl NPOBOAUTb Hay4Hble s TecTbl
nccrnenoBaHus B CuTyauuoHHble 3agaHns
nocneayLLero
obnactn meauumHbl
BHEApPEHMS B
n druonoruun
KNUHWUYECKYHO
NPaKTuKy 1
3[paBoOXpaHeHne
MK-5: MK-5.5: Bonpocebl k pasgeny
HaHouyacTtuupbl 1 nx
3. CnocobeH PaspabatbiBaeT «HaHovacTuubl 1 nx
ncrnonb3oBaHue
OpraHn3oBbIBaTL U HOBblE MCcnonb3oBaHNe»




HaumeHoBaHne
NuaukaTtop(bl)
Ne pasaena KomneTeHums(n) OOCTKEHUSA OueHouHble cpeacTBa
n/n ONCUUMITUHBI
KOMMEeTEHLMM
(mogyns)
NPOBOAUTb Hay4Hble MeLM UUHCKME U TecThl
nuccrnegoBaHus B Ovonornyeckune CuTyauunoHHble 3agaHns
obnactu meauumHbl | Mogenu n Metogbl
1 druonoruu ans
nocnegyoLLero
BHELpEHNs B
KNUHUYECKYHO
NPaKTuUKy 1
30paBooxpaHeHve
MpomexyToyHasi aTTecTauus MepeyeHs 80Mpocos K 3ayemy,
dopMa KOHTPONs — 3a4€eT C OLIEHKOW

20. TunoBble OLEHOYHbIE cpeactBa M MetToamyecKkue wmartepuanbl, onpeapensrowiune
npoueaypbl oueHuBaHuA

20.1. TeKywWw M KOHTPONb YyCNeBaemMoCcTn

KOHTpOJ'Ib ycnesaemMoCT no guncuuniimHe ocyulectBndaeTcd C NoOMOLbio crneayrumx oueHOYHbIX

CPeacTs:

TecTOoBbIe 3afaHUSA:

3apaHue Ne 1. BoibpaTb npaBubHbIN OTBET.
1. TepMmuH «HaHOTexHonorus» npeanoxeH: a) H. Tawuryun; 6) P. ®erinmaHom; B) 3. [Opecnepowm; r) I.

2.

BWUHHWHIrOM.

MeToa, OCHOBaHHbIA Ha W3yYeHWWM BaH-OEep-BaanbCoOBOro (AMCMEPCUOHHOIO) B3aMMOAEWCTBUSI aTOMOB
OCTPUS UMbl KAHTUINEBEPA N MOBEPXHOCTU MccreayemMoro obpasua, - 3T0: a) CKaHWpyroLas TyHHenbHas
MUKpocKkonusl; 6) aTOMHO-CMIOBasi MWMKPOCKOMWS; B) 3MEKTPOHHAs MNPOCBEYMBAlOLLAs MWKPOCKOMNWUS; T)
CBETOBasi MMKPOCKOMMSI.

M3yyeHnem npuHUMNOB co3gaHus U DYHKUMOHUPOBAHMS  OMOMNMOrMYEecKMX HaHOPa3MEPHbIX CUCTEM
3aHMMaeTCsa: a) TexHomnorMs W cneumanbHoe obopygoBaHMe Ans Co34aHMs U NPOM3BOACTBA
HaHOMaTepMarnoB U HAHOYCTPOWNCTB; 6) HAaHOMeAMUMHA; B) OMOHAHOTEXHOMOIMMS; ) HAHOSNEKTPOHWMKA.

Ha cBoicTtBe aHTUTEN pacno3HaBaTb aHTUIEHbl OCHOBAHbI: @) OfIMrOHYKNeoTMaHbIebuoumnbl; 6) 6enkoBble
O1ouMnbl; B) 3KCMPECCUOHHBbIE BUOYMNbI; T) oniMrocaxapugHbie 6Guoymnnol.

OdheKT NOBbILLIEHHON NPOHULLAEMOCTU U YAEPXKAHUSI BELLLECTB ONyXONEBbIMU TKAHSMW UCMONb3yeTCs ANs:
a) aKTMBHOrO HaLenvBaHusi TepaneBTUYECKUX U ONArHOCTUYECKUX CPEACTB; 6) MacCMBHOrO HalenvMBaHus
TepaneBTUYECKMX W [MArHOCTUYECKUX CPEACTB; B) BHELIHEro HaUEenuBaHWs TepaneBTUYECKUX W
ONarHOCTUYECKUX CPEACTB; ') HeaapPeCHOM [OCTaBKN TepaneBTUYECKNX U QUArHOCTUYECKMX CPEACTB;

3agaHue Ne 2. BoibpaTb NpaBunbHbIE OTBETHI:

1.

Haunbonee nepcnekTMBHbIMM HanpaBreHNsIMM BUOHAHOTEXHONOMMK ABMAIOTCA: a) M3ydeHme n paspaboTka
0O6BbEMHbIX MaTepmarnoB NEHOK U BOMOKOH; 6) pa3paboTka cuctem AOCTaBKU NeKapCTB; B) MOSIEKynspHas
BM3yanu3aumsl; r) KOHTPONb CBOWCTB W CTaHAapTM3auus HaHOMaTepuanoB W HaAHOYCTPOWCTB; 4) obuine
BONpPOChI 6e30MacHOCTN HaHOMaTEepPMarnoB N HAHOYCTPONCTB; €) MOreKynspHble GroceHCcopbI.

K HaHO4acTMLamM Ha OCHOBE HeopraHM4eCKUX BELLECTB OTHOCHAT: a) KBaHTOBble TOYKW; 6) doynnepeHsbl; B)
OEeHOPUMEDPSI; T) KPEMHUEBbBIE HAHOYACTULLI; ) 30M0Tble HAHOCMEPbI; €) NNMONIEKCHI.

CnocobHocTelo k camocbopke obnagatoT: a) nunocomel; 6) yrmepogHble HaHOTPYOKkW; B) dpynnepeHsl; 1)
BMPYCHbIE HaHOYacTULbI; 4) AeHAPUMEPbI; €) NMUMONIEKCHI.

HaHoyacTuubl NOCTynawT B OpraHM3M B OCHOBHOM 4epes: a) KOXy; 0) HEPBHYIO CUCTEMY; B) XKENYAOYHO-
KMLLIEYHbIM TPaKT; I) opraHbl YyBCTB; ) AbIXaTeNbHY0 CUCTEMY; €) KPOBb.

MocTynneHne HaHo4vacTWL, B OpraHu3M oOnpeaenseTcs: a) pasmepamy HaHodactud; 6) cocTosiHvem
AHTMOKCUOAHTHOM CUCTEMbI OpraHM3ma; B) MOBEPXHOCTHLIM 3apsiAoM HaHoYacTwul; ) TUNOM maTtepuvana,
N3 KOTOPOro M3rOTOBMIEHbI HAHOYACTMLbI; ) COCTOSHUEM HEPBHOW CUCTEMbI OpraHuM3ma; €) COCTOsIHMEM
MMMYHHOW CUCTEMbI OpraHu3mMa.

«KopoHa» HaHoO4acTuubl, ObOpa3oBaHHas B MnasMe KpOBW, COCTOMT M3: a) WMMYHOrnobynuHos; 0)
MMCTOHOB; B) anbbymuHa; r) npotamMunHa; 4) 6enkoB CUCTEMbI KOMMNIIEMEHTA; €) ONUIOHYKINEOTUA0B.

3apgaHue Ne 3. HasBaTb TEPMUHBI.

1.

CuHTeTn4eckne nonumMmepbl CO CTPOro perynnpyemMmbiMmn Cbl/l3|/|‘-IECKI/IMI/I n XMMMUYECKMMUN NapamMmeTpamu,
CTPYKTYypa KOTOPbIX o6pa3OBaHa pacxogAawmnmMmca B CTOPOHbI OT UEeHTpalibHOro gdAapa BeTBAMU
MOHOMEPHBbIX Cy6'beﬂVIHVILI,, -3T0 ...



5.

HeopraHuyeckne nonynpoBOOHUKOBbIE HaHOYACTULbI, (hriyopecuupyrolne B LUIMPOKOM AuanasoHe AnuH
BOJIH B 3aBUCMMOCTM OT pa3MepPOB YacTuubl, - 3TO ...

OAHOCMONHBIE UMM MHOTOCITONHBLIE BE3WKYIbI, OrpaHUYEHHbIE ABYCITONHOM NMNNGHON MemObpaHon, - 3To...
AMMUDUNBHBIE KOMMOUOHbIE CTPYKTYpbl, 06pa3oBaHHble B BOAHLIX pacTBOpax M3 MOHOMEPOB MpU KX
onpeaeneHHon KoHUEeHTpauumn, - 3To...

KapkacHble UnnuHapudeckMe oAHOCIOMHbIE UMM MHOMOCIOMHbIE YrMepOaHbIe CTPYKTYPbl, MMeloLne Bug
norsbiX 3aMKHYTbIX 060ro4ek, - 3TO...

3apaHue 4. OUeHUTb, BEPHO UITM HEBEPHO CYXXAeHUE. MicnpaBnuTb OLLNOKM B HEBEPHbLIX CYXXOEHUSAX.

1.

2.
3.

10.
11.

12.
13.

14.
15.

16.
17.

18.
19.

20.
21.

22.
23.

24,
25.
26.

27.
28.

29.
30.

31.

MeTon, gMHaMU4YecKoro cBeTopaccesiHis NO3BOSSET OnpenenuTb pasMepbl, A3eTa-noTeHuman u
MOIEKYNSIPHYI0O Maccy HaHo4acTuL,.

K TeXHOreHHbIM HaHO4acTMLaM OTHOCAT YITIEPOAHbIE HAHOTPYOKM U KBAHTOBbLIE TOYKM.

Hanbonee BakHbIMK HanpaBneHNsiMM BUOHAHOTEXHOIOMMM U HAHOMEOULMHbI SBNSIETCS co3daHne
HOBbIX HAHOPa3MEpPHbIX NTEKAPCTBEHHbIX CPEACTB U pa3paboTka CUCTEM afpeCHOM AOCTaBKM
rnekapcTB, METOA0B MONEKYNSIPHOM BU3yanu3aunmM Ha OCHOBE HaHOYaCTUL, CUCTEM OMArHOCTUKM in
vitro u in vivo.

[nsa vccnenoBaHust pasMepoB U CTPYKTYPbl JIMMOCOM MCMONb3YHT CKaHUPYIOLLYHO TYHHENbHYHO
MMWKPOCKOMMIO.

[nsa cTaHgapTM3aumMM HaHOYaCTUL, MCNONb3YT Takue nokasartenu, Kak pasmep, dopmy, Hannyne
arperaumm, nnoLagb NOBEPXHOCTU, MOPUCTOCTb, PaCTBOPUMOCTb, CTaBUINBHOCTb.

CyTb 3KCTPY3MOHHOIO MeToda MosflyYeHust NIMMNOCOM 3aKno4yaeTcsl B AUCMEPrMpoBaHNA B BOLHOM
OydepHOM pacTBope MnreHkn oconunuaos, NonyvyeHHOW MyTeM BbiNMapyMBaHUSA HEMONSPHOro
pacTBOpUTENS B POTOPHOM UcnapuTerne.

Komnnekcbl [HK ¢ kaTMOHHbIMM nunugamu HasbiBaloTCA nvnonnekcbl. OgHUM 13 MexXaHU3MoB
LUTOTOKCUYHOCTM cepebpsiHbIX HaHOYaCTUL, SIBNSIETCS Na3MOHHbIN pe3oHaHC.

Ona oueHkn pacnpegeneHis NUNocoM Mo  pa3Mepy UCMomnb3yloT MeToAbl  SMeKTPOHHOM
MMWKPOCKOMMKN, CBETOPACCESIHUS, YNbTpaLeHTPU@YrMpoBaHus, refb-xpoMaTtorpadun.

eHepauums cBoOOAHbLIX paguKanos, UHAYLMPYHOLWAs OKCUAATUBHbIA CTPECC, ABMSETCA OQHUM U3
OCHOBHbIX MEXaHN3MOB TOKCMYHOCTM HaHOMaTepuaros in vitro.

XnTO3aH NPOSBASET rEeMONUTUYECKYIO N TPOMBOrEHHYI0 akTUBHOCTb.

doTogMHaMMYECKME MNPOLECChbl OCYLLECTBAIOTCA B MNPUCYTCTBUM (POTOCEHCMOunmM3aTopa ¢
y4yacTueM MOMEKymnspHOro Kkucrnopoga.

BupycHble HaHO4YacTULbl YCTOMYMBLI K Bruogerpagauun.

pH-4yBCTBUTENBHbLIE U TEPMOYYBCTBUTENbBHbBIE NIMNOCOMbI MO3BOMSAOT MOBLICUTL 3PEKTUBHOCTL
OEeNCTBUS NMMNOCOMHbBIX HAHOTPAHCMOPTHBIX CPEACTB.

MeTon aTOMHO-CUNOBON MUKPOCKONNM NO3BONSAET U3ydaTb ANEMEHTHbIA COCTaB HaHOYacTuL.
HaHouactnubl — adbdekTnBHble nnatdopmbl  ANS  CO34aHna  MynbTUYHKLMOHAIbHbLIX
TepaneBTUYECKUX M MarHOCTUYECKUX CPEACTB.

HaHoaHTTENna nposBnsaT aHTMbakTepuarnbHble addekTbl.

AnTamepbl NEepCnekTVBHbI Afs CO34aHUs AMarHOCTUYECKMX CPEACTB M HOBbIX J1E€KapCTBEHHbIX
npenaparos.

[nsa xapakrepusaumm HaHo4YacTUL, UCNOMb3YIOT METO 3NEKTPOHHOro NapamarHMTHOro pe3oHaHca.
B Buonoruyeckon cpeae Ha NOBEPXHOCTU HaHOYACTULbI MOXET 06pa30BbIBaTbCA Tak Ha3biBaemas
«KOpOHay, cocTosLasa n3 bronorMyecknx MakpoMonekyn, NpenmyLLecTBeHHO 6enKoB.

Pun6031MMbl — NCKYCCTBEHHbIE HYKITEMHOBBIE KUCMOTLI, 06riagatoLme Katanutmieckon akTMBHOCTLIO.
Brounnbl ncnonb3yoT Ans BHeApeHUs B MeQULMHY TEPAHOCTUYECKOro Noaxoaa K JIeHeHuto
3aboneBaHun.

OuHenH v TAT-nenTuabl MCNOMb3YIOT A58 4OCTaBKWU HYKITEMHOBBIX KACMOT B A4P0 KINEeTKU.
YrnepoaHble HAHOTPYOKM MCMONb3YIOT B TKAHEBOW MHXKEHEPUW B KAYECTBE KapkacHOro marepuana
1 cos3gaHusa buogerpagmpyemMbiXx UMNAAHTOB NPY pereHepaummn TKaHen.

YrnepoaHble HAaHOTPYOKN U dhynnepeHbl — KapKacHble yriepogHble CTPYKTYpPbl, UMetoLWne Bua
NonbIX 3aMKHYTbIX 060MoYek.

MeTon aTOMHO-CMIOBOM MMKPOCKOMMU OCHOBaH Ha PE30HAHCHOM MOrMOWEHNM HAHOKIacTEPOM
nagaroLlero arekTpoOMarHUTHOrO U3MNy4YeHus.

VIMMyHONUnocombl npegHasHayvyeHbl 41151 aKTUBALUM KITETOYHOIO Y r'yMOpPasibHOro MMMYHUTETA.
AnTamepbl — 3TO HaHOYaCTULbI, NOMYYEHHbIE HA OCHOBE AEHOPVMEPOB.

KBaHTOBbIE TOYKM — HAHOPA3MepPHbIE reTEPOCTPYKTYPbl U3 HECKOMBbKNX BUOOB MaTepuaros,
obrnagaroLme CBOMCTBOM M3ryyaTb ANCKPETHYHO HEPTUO C PUKCUPOBAHHOW AMNMHOW BOJSTHbI NP
06ry4eHnM B 3aBUCMMOCTM OT Pa3mMepoB HacTULbl.

HaHopo6oTkl (MoaBWXKHbIE MOMEKYITbI) CO34al0T HA OCHOBE NMMOMMEKCOB.

HeBupyCHble HaHOTPaHCMNOPTHbIE CUCTEMbI [JOCTaBKM HYKMEMHOBbLIX KUCIOT obecneymBatoTt
BbICOKYI0 addUMHHOCTb K KIETKaM-MULLEHSIM.

JeHapumepbl MCNoMb3ylTCA AMst JOCTABKN B KINETKN HYKNEWHOBBIX KUCMOT, B TOM Ynicne Ans
TpaHcheKkumm KNeTok in Vitro n reHHon Tepanuu.



10.
11.
12.

13.

14.

32. 3pPeKTMBHOCTb CUCTEM afpecHOW AOCTaBKM JeKapCTBEHHbIX CPeACTB K OMyXofieBbiM KreTkam
cocTaBnseT B HacToswee Bpems 80 %.

33. HapyLueHne uenocTHOCTU NUNMAHOro G1cnos CBETOHYBCTBUTESNbHbIX MMNOCOM U BbICBODOXAEHWE
nekapcTBEHHOro npenapata MHUUMMpyeTcs (OOTOXUMUYECKMMU NPOLLECCAMWN OKUCTIEHUS C
y4yacTUEM CUHITIETHOro MONEKYNSPHOro Kucnopoaa.

34. lunocomanbHbIN OOKCOPYOULIMH MCNOMb3YIOT Ans NeYeHns 6akrepunanbHbIX MHEKLMNA.

35. HaHovacTuubl nocTynawT B KNETKU-MULLEHU MO MEXaHU3MYy KOHCTUTYTMBHOMO U perynmpyemoro
3K3oUUTO3A.

36. brounnbl NpegHasHayeHbl 4519 MONEKYNAPHOro CYMTbIBaHMSA 1 06paboTkm 6onblumMx 06bemMoB
Buonornyeckon MHdoOpMaLuM Npy NPoBe4EHMN MHOroNapaMmeTpMYEeCKoro aHanmsa MyMkpoobpasua
Buonornyeckoro matepuana.

37. bonbluee pa3Hoobpa3ne NPOCTPaHCTBEHHbIX CTPYKTYpP XxapaktepHo ans monekyn AHK, a He PHK.

38. HaHOTexHonormm — TexHonoruu, HarnpasneHHble Ha co3gaHne 1 adhdeKTUBHOE NpakTuyeckoe
NCMNonb3oBaHWe HaHOOOBLEKTOB N HAHOCUCTEM C 3a4aHHbIMW CBOWCTBAMU U XapaKTepUCTUKAMMW.

39. AHTMGakTepuanbHbiM  AecTBMEM o0bOnagatoT HaHodacTuubl cepebpa, xuTo3aHa W okcvaa
antoMuHms.

40. BupycHble HaHo4acTuubl — 6GenkoBble CTPYKTYpbl, CHOPMMPOBAHHbIE HA OCHOBE BMPYCHbIX
Kancmgos.

Bonpocs! k pasgeny «Hanorexnonoruu. BHOHAHOTEXHOJIOT MM
[ante onpeneneHne HAHOTEXHOMOMUN.
KakoBbl OCHOBHbIE HarnpaBreHns HaHOTEXHONOMMIN?
YUto npegcraensaoT cobon GUOHAHOTEXHONOrMN?
KakoBbl OCHOBHbIE NEPCMNEKTUBHLIE HANpPaBeHns BUOHAHOTEXHOMOMMIA?
Yto npegcraensaet coboin HaHOMeanUmMHa?
UTo NoHMMAIOT NOA TEPMUHOM «HaHoYacTULa»?
Kakvne metoabl nCNonb3yoT Ans UccnefoBaHnst HaHovacTmy? OxapaktepusynTte 3T MeToabl.

NogakrwdhE

Bonpocs! k pazaeny «buounnbn
Kakne yctponcTBa HasbIBalOT BMONOrM4eckummn mukpounnamm (bnodmnamm)?
Kakvne npuHuunbl nexart B 0cHoBe paboTbl 61ounnos?
Kakne Tunbl 6uoumnoB Bbl 3HaeTe? OxapakTepunsymnte nx.
KakoBbl OCHOBHbIE KOMMOHEHTbI 61O4YMNOB?
KakoBbl HanpaBneHnsa NpakTM4eCcKoro NCnonb3oBaHns 6nounnos?

agrwONE

BOHpOCbI K pa3aenay «HaHo4yacTHIBI H UX UCII0JIb30BaHUE)

Urto npegcrtaBnsaT cobon aeHapumepbl? B 4ém npevmyllectBa AEHOPUMEPOB KaK TPaHCMOPTHbLIX
CpeacTB MO CPaBHEHWUIO C ApPYrMMM TUNaMu HaHodacTuu? KakoBbl MepcrneKkTuBbl UCMONb30BaHUS
OeHapumMepoB B BronHxeHepun n bnomeguumnHe?

Uto npencraensioT cobon HaHoaHTMTena? KakoBbl BO3MOXHOCTM WCMOMb30BaHWUS HAHOAHTUTEN B
ouonorun n meguunHe?

YT0 noHMMaOT Nog TEPMMHOM «YHKLMOHANM3aLmMsa» HaHo4YacTuL?

Kakne ocobGeHHOCTM HaHo4yacTuL, 06YCrOBMMBAOT BO3MOXHOCTU UX NMPUMEHEHMSI B OMOMELMLMHCKNX
nccnenoBaHusax?

OxapakTtepusyinte BEKTOpPbl HAa OCHOBE BUPYCOB, NpeAHasHadeHHble ANS OOCTaBKM HYKMEUHOBbIX
KMCIOT B KNeTku. B 4ém 3aknoyaloTcst X npemmyLLecTsa n HegocTaTkn?

KakoBbl OCHOBHbI€ HarnpaBreHUs UCMONb30BaHUS HaHo4YacTUL, B Buonorum n meguumHe?

KakoBbl npeumyLiecTBa BUPYCHbIX HaHOYaCTUL, MO CPaBHEHWD C OPYrMMM  HaHoYacTuuamu,
ucnone3ywwmMMmcss B OvomeguuuHe? Kak  ocylwecTBhsiOT — «(PYHKUMOHANM3aumMio»  BUPYCHbIX
HaHo4yacTuy?

KakoBbl BO3MOXHbIE MYTW NOCTYNSIEHNSI HAHOYACTUL, B OpraHnU3M YenoBeka U KUBOTHBIX?
OxapakTtepusyinte HEBMPYCHbIE HAHOTPACMOPTHbIE CUCTEMbI ANst AOCTaBKM HYKIMEWMHOBBLIX KUCMOT B
kneTku. KakoBbl X NpenMyLLEeCTBA U HEJOCTaTKN?

OT KaKmMx CBOMCTB HAHOYACTUL, 3aBUCUT MX MOCTYMNSIEHNE B OPraHU3M 1 NPOHUKHOBEHWNE B KNETKN?

UTo npencrtaensioT cobor pynnepeHbl U HAHOTPYOKM? Kak oHM ncnonb3yoTcs B OMOHaHOTEXHONOrnnN?
C KakMMyM KOMMOHEHTaMWM KpPOBM MOFYT B3aMMOAEWCTBOBaTb HaHoyacTuubl? KakoBbl BO3MOXHblE
«MNOCIeACcTBUSA» TakuX B3anMoaencTBUn?

Kakue HeopraHuyeckme HaHOYacCTULbl UCMOMb3YIOTCS B HacTosiLee BpeMsi B GUonorum u megumuuHe?
KakoBbl MX OCOGEHHOCTM, MpEMMYyLLECTBA W HEAOCTaTKM MO CPaBHEHUD C APYrMMU  TUnamu
HaHo4yacTuy?

KakoBbl MeXaHn3Mbl MPOHUKHOBEHWNSI HAHOYACTUL, B KNETKN?



15. KakoBbl MepcrnekTMBbl CO30aHWS HOBbIX HaHOYaCTWUL, Ha OCHOBE BUPYCOB Af1S WCMOMb30BaHUSA B
buomegununHe?

16. Kakne BHYTpUKNETOYHbIE NPOLECChbl MOrYT MHULMMPOBAaTb HAHOYaCTULLbI?

17. KakoBbl NpenmMyLLecTBa NIMMOCOM Kak TPaHCMOPTHbLIX CUCTEM ANS AOCTaBKM fiekapcTB U Guomonekyn B
KNEeTKM N0 CpaBHEHUIO C APYrMMU HaHo4acTUuLaMmn?

18. Kakne CTpyKTYpHO-(DYHKUMOHANbHbIE MoAMMUKaLMM B KNETKax M WX KOMMOHEHTaX WHAYuUpYoT
HaHo4acTuLbI?

19. KakoBbl npenMyLLecTBa WHKaNCyrnMpoBaHHbIX FeKapCTB MO CPaBHEHUMIO C WX TpaguULMOHHLIMU
dhopmamn?

20. KakoBbl BO3MOXHble MeXaHU3Mbl peanusaunm LMTOTOKCUYHOCTN HaHoYacTuL?

21. KakoBbl BO3MOXHbIE€ MYTWU NOBbILLEHUS 3WMPEKTUBHOCTM JOCTABKN FIUMOCOMHBLIX NPenapaToB B KIETKU
(TKaHW) — MULLEHN N NX TepaneBTUYECKOro AeNCTBUS?

22. Kakve caktopbl HEOOXOAMMO YUnTbIBaTb MPU CO3A4aHUM HaHoYacTuML, Ang GuoMeauLIMHCKOro
NCNonb3oBaHNa?

23. Yro npepncrtaBnsAT cobow nunonnekcbl? Onsg 4ero ux ncnomnb3yoT? KakoBbl MX MpevmyLlecTsa no
CpaBHEHWIO C APYrMMU TUNaMu HaHoYacTuL?

24. TloyeMy HYKNEWHOBbIE KUCMNOTbl SBMSTCA MNEPCNEKTMBHbIM OOBEKTOM Ansi UCMONb30BaHMSA B
BUOHaAHOTEXHONOMMN U HaHOMeAMUNHE?

CuTyauMoHHbIe 3aAaHus.

1. [na neyeHnss HacnegcTBeHHOro 3abonesaHusi, 00yCNOBNEHHOro 0edEeKTOM OMNpeaeneHHoro rexHa,
Heobxoammo paspaboTaTb CUCTEMY AOCTABKMN 3TOrO reHa B A4p0 KNeTku-muweHn. MNpegnoxmte nogxoabl K
peLueHunto aTor npobnemel. OTBET OOOCHYNTE.

2. OB6bAcHUTE, KaK C MOMOLLbI0 HAHOTPAHCMOPTEPOB MOXHO OCYLLECTBMATL M OMAarHOCTUKY, U feyeHne
OHKONornyeckmx 3abonesaHnn?

3. Kak HanpaBuTb HAHOTPAHCMNOPTHYK TepaneBTUYECKyld CUCTEeMY B 3afaHHbll  KIEeTOYHbIN
komnapTmeHT? Kakue npobnemsl Hago pewntb? OTBET 060CHYMTE.

4, C NoOMOLLbIO KaKMX METOAO0B U 3KCMEPUMEHTOB MOXHO MCCreaoBaTb BO3MOXHbBIE LIMTOTOKCUYECKNE

CBOWCTBa HaHo4YacTuUL?

5. C nomMoLpio Kakux HaHoO4YacTuL M CynpamMosieKkymnsipHbIX KOMMIIEKCOB MOXHO pacno3HaBaTb U YHUUTOXATb
onyxonesble KNeTkn? OTBET NOSICHUTE.

6. K B6uoreHHbIM HaHo4YacTMLaM OTHOCST OTHOCAT JIMMOCOMbI M HAHOYacTULbl HA ocHoBe GenkoB. CpaBHUTE
ux. B yem ux npeumyuiectea M HegoOCTaTKM NPU KOHCTPYMPOBAHUM HA MX OCHOBE HAHOTPAHCMOPTHBLIX
TepaneBTUYECKUX CUCTEM?

7. HayyHbn pykoBoguTens nabopatopuun gan Bam 3agaHne paspabotaTb HAHOTPAHCMOPTHYK CUCTEMY Ans
TepaHOCTUKM. KakoB BO3MOXHbIM MnaH Bawwux gencteun? Yto Bbl nnanupyete npegnpuHAtb? OTBET
obocHywTe.

8. C noMOLbI KaKMX IKCNEPUMEHTOB B JlabopaTopmMmM MOXHO MpoBeEpUTb 6Ee30MacHOCTb HaHovacTul Mo
OTHOLLIEHMIO K KMETOYHBIM KynbTypam?

9. C nomoLLblo KakMx NOAXOQ4OB M MeToaoB GUOHAHOTEXHOMOMMN MOXHO OOHapYXWUTb OMyXOneBble KIeTKn?
OTBET NosicHUTE.

10. Kak CHM3UTb TOKCMYHOCTb MarHMTHbIX HaHOYacCTWL AONfs CO34aHuMsi Ha WX OCHOBE TepaneBTUYECKMX W
OWNarHOCTUYECKUX CpeacTB?

11. B naGopatopum paspabotanuM HAHOTPAHCMOPTHYK TepaneBTUYECKyld CUCTeMy AN feyeHus
OHKorornyeckoro 3abonesanus. NoaTeepannn ee aPEKTUBHOCTb Ha KMNETOYHbIX KynbTypax (in vitro).
OpHako Ha ypOBHE LEenoro opraHusMa (nabopaTopHble XMBOTHbIE) OHa Okasanacb He 3ddeKTUBHa.
KakoBbl BO3MOXHble MPUYUHBI HU3KON 3EEKTUBHOCTU 3TOM cucTembl? [lpegnoxuTte nogxogbl Ans
noBbllWeHNss 3PPEKTUBHOCTN OENCTBUA HAHOTPAHCMOPTHOM TepaneBTUYEeCKOW CUCTEMbI B OpraHu3me
nabopaTopHbIX XXMBOTHbIX.

12. Kakne metogbl ANArHOCTMKN MATONIOMMYECKUX COCTOSHMI OpraHuama 4YenoBeka paspaboTaHbl B pamkax
OroHaHoTexXHONnormn? Ha Kakmx npyHUmMnax ocCHoBaHbl 3T MeToAbI?

13. MNMpocnegnTte B3aUMOCBSA3b MEXOY UCCNEeQOBaHUSMUM MEXAHM3MOB KINETOYHOW rmbenn n nccnegoBaHnsamMm
CBOWCTB W OMONOrM4YecKoro AencTBnUs HaHo4YacTuL,

14. OueHKa 3HaHWI, YMEHWUA N HABbIKOB, XapaKTepuayLnx atansl GopMMpOBaHMUS KOMNETEHLMNA B
paMKax W3ydeHWa OUCUMMMWHBI, OCYLLECTBISeTCd B Xode Tekywen W npoMexXyTOuHOM
aTTecTaumn.

Tekywaa aTtrectaumsi NnpoBoAUTCA B COOTBETCTBUM C [lonoxeHnem O Tekyllew atTectauum
obyyatowmxca no nporpammMamMm  Bbiclwero obpasoBaHusi  BopoHexckoro  rocygapCTBEHHOMO



yHuBepcuTeTa. Tekyllas atTectaums npoBoauTcs B popmax: YCTHOro onpoca (MHAMBMAYanbHbIN onpoc,
dpoHTanbHas 6ecena, goknaabl); MMCbMEHHBIX PpaboT (KOHTPOMbHbIE PaboThl, TECTUPOBAHUS).
MpomMexxyToyHas aTTecTaums NpoOBOAMTCS B COOTBETCTBUM C [1OMOXEHMEM O MPOMEXKYTOYHOM
aTTecTauumn obyyatoLwmxcs no nporpaMmmam Bbicllero o6pasoBaHus.
KoHTponbHO-u3MepuTenbHblE MaTepuanbl MPOMEXYTOYHOW aTTecTaumu BKM4YaloT B cebs
TeopeTn4eckne BOMPOCHl, NO3BOMSOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHWIA. Mpy OLEHMBaHWM
NCnonb3yeTcsi KaYecTBEHHas! LKana OLeHOK. Kputepumn oueHMBaHns NpuBeaeHb! HUXe.

TDGGOBGHVIQ K BbIMOJTHEHUIO 3a,1:|,aHvu7| (I/IJ'lI/I LKanbl N KputTepumn OLl,eHVIBaHVIFl)
Ona oueHuBaHuA pe3ynbTaTtoB o6yquM;| Ha 3a4yeTe WUCnonb3yrTCA Crneaywuine nokasartenun: BraaeHue
TeopeTn4eCKMMmn ocHoesamMun OnCUMNINHbI, CnocobHOCTb MNNCTpmnpoBaTb OTBET NpuMepamu, q.)aKTaMI/I, OaHHbIMU
Hay4HbIX nccnenosaHuin. [ns oueHMBaHus pe3ynbTaTtoB o6yquM;| Ha 3a4eTe UCMNOoJIb3yeTCA — 3a4TeHOo C OLeHKOM
«OTITIMYHO», «XOPOLLUO», «yAOBNETBOPUTEINTIbHO», HE 3a4TeHO.
CooTHoLeHMe nokasaTenewn, Kputepues U1 WKanbl OueHUBaHUA pe3ynbTaToB 06yquM;|

Kputepum oLieHMBaHMa KoMneTeHUnn LLikana oueHok

Obyyarowutics 8 nosHoU mepe eradeem MOHSIMUUHbLIM arnapamom GaHHoU obnacmu 3aumeHo ¢ oueHkol
HayKku (meopemuyeckumMu oOcCHoB8aMu OUCUUMUHbBI), CriocobeH  unmocmpuposams «OMIIUYHO»
omeem nipumepamu, hakmamu, OaHHbIMU Hay4YHbIX uccriedosaHul

Obyyarowutica 6 uernom enadeem meopemuyYyeckumu OCHo8aMu  OUCUUMIUHBI, 3aumeHo ¢ oueHkol
donyckaem 1-2 HemMo4YHOCMU 8 omeeme. «XOPOWOo»
Obyyarowutica enadeem 4YacmuyHO MeEoPemuYecKUMU OCHoB8aMu OUCUUMIIUHBI, 3aumeHo ¢ oueHkol
Odonyckaem 1-2 Hegpybbie owubKu 8 omeeme. «y08/1€MeopuUMesIbHO
Obyyarowutica OdeMOHCmpupyem OmpbIBOYHbIe, (hpazMeHmapHble 3HaHUs 110 He 3aumeHo

npoepamme ducyurnsuHbl, 0onyckaem epybble owubKUu 8 omeeme.

20.2. NMpomexyToyHasa aTrecTaums

lMpomexyToyHas aTTectauuMs nNo AMCUMMNIMHE OCYLUECTBMSIETCS C MOMOLBIO  CreayloLwmx
OLEHOYHbIX CPeaCTB:
MepeyeHb BOMPOCOB K 3a4eTy:

Onpe,qeneHMﬂ HAHOTEXHOMOIMN U UX OCHOBHbIE HanpaBJiEeHNA.

Onpeaenexns BMOHAHOTEXHOMOMMK, 3aga4m GMOHaHOTEXHOMOMUN.

MoHsaTHe o HaHOMeauUKHe. MNMoHATNE O TepaHOCTUKE.

Buoyuneo!: NPUHUWNbI CO30aHnA, TUMbI, bromMmeanumnHcKoe npuMeHeHune.

O6Lwan xapakTep1ucTmka HaHo4YacTuL,.

TexHOreHHble HaHOYacTULbI.

MeToabl nccrnegoBaHus (xapakrepusaunm) HaHOYacTuUL.

OcCHOBHblE HanpasJ/ieHna Ncnofib3oBaHNd HaHO4YacTuu B ovonormm n MeguumHe.

Tunbl HaHoYacTUL, NPUMEHSIOWMXCS B MeOuUMHE: IUMOCOMbI, MULEnnbl, MUKpocdepbl, COGCTBEHHO
HaHoYacTMUbl, AEeHOPUMEPbI, HEOopraHWYeckMe HaHo4acTWUbl, BUPYCHblE HAHOYACTULbl, YrTEepPOAHble
HaHOTPYOKM 1 pynnepeHbl.

nyTVI nocrtynieHna HaHo4acTul B OpraHn3m.

B3anmopgencTeme HaHo4acTuL, ¢ 6M0|v|one|<yna|v||/| N MexXaHn3Mbl X NPOHNKHOBEHUA B KITETKWU.

BnnaHne HaHo4acTuL Ha CprKTypHO-(byHKLI,VIOHaJ'IbHOG COCTOdAHME KINEeTOK N UX KOMIMNOHEHTOB.

JInnocomebl Kak 6VIOHaHOKaI'ICyJ'IbI Ana TpaHcnopTta OMONOrM4ecKkn akTMBHbIX COEANHEHUN U J1IEeKapCTB.

MeToabl nony4vyeHusa nmMnocom.

CosgaHne Pa3INYHbIX TUNOB JIMMOCOM U UX NMpUMeHeHne B ovonorum n MeauumHe.

YnakoBka B J'IVII'IOCOMbIGVIOMOJ'IeKyJ'I N JTIEKAPCTBEHHbIX NMpenapaToB. B3anmogencTeme nNmMnocom C KneTkamu.

lNoHnatne o CbOTOCSHCVI6VIJ'IVI3aTOan n CbOTO,EI,I/IHGMVI‘-IGCKOI?I Tepanun. BuoHaHoTexHoNnorn4yeckne noaxoabl Ans
CO343aHNA COBPEMEHHbIX CbOTOCSHCVIGVIJ'IVBaTOpOB.

XapaKTepVICTVIKa BUPYCHbIX HaHO4YacTuy 1 X UCnosrnb3oBaHne B MeanUunHe.

I"Ipewmyu.l,eCTBa, ocobeHHOCTU U (*)yHKLI,VIOHaJ'IVI3aLI,VIFIBVIpyCHbIXHaHOLIaCTVILI,. BVIpyCHbIeHaHOLIaCTVILI,bI Ha
OCHOBe aleHOBUPYCOB 1 NapBOBUNPYCOB.




MyﬂbTVI(byHKLI,VIOHaJ'IbeIe OEHOPUTHbIE MOJeKylnbl — YyHMBeEpCalibHad CUCTeMa OO0CTaBKM J1eKapCTBEHHbIX
npenapartoB B KNEeTKN-MULLEeHW. CTPOEHUE, CBOWCTBA, nepcneKkTnBbl NpUMEHEeHNA B megnunHe 1 ouonoruu.

HaHoaHTUTENA, npuMeHeHne B ouonorum n MeauunHe.

XapaKTepVICTVIKa XUTO3aHa 1 ero Ucnonb3oBaHNe B OMOHAHOTEXHOMOMNN.

HeopraHquCKMe HaHOo4aCTuuUbl, X MpMMEHEHNe B ouonornun n meguumHe.

Cepe6p9|Hb|e N 30510Tbl€ HAHOYaCTULbI, UX CBOUCTBA U npuMmeHeHne B Ouonorum n MeauumHe.

MarHuTHble HaHoYacTULbI U NX BUoMeauLIMHCKoe npuMeHeHne.

anepop,Hue HaHOpr6KM n be.l'l.l'lepeHbI N nx GMoMeauLIMHCKOE UCMONb30BaHNE.

Cuctembl 4OCTaBKU HYKINENHOBbIX KUCIOT B KINEeTKN-MULLEHN.

[ocTtaBka HYKINENHOBbIX KWUCINOT B KIETKM C WUCNofb3oBaHMEM BUPYCHbIX BEKTOPOB. I'Ipewmyu.l,eCTBa n
HeJOCTaTKM BUPYCHbIX BEKTOPOB.

HaHOTpaHCI'IOpTHbIe CUCTeMbl OOCTaBKMN HYKINEMHOBbIX KUCIOT B KIMETKU-MULLEHU: nnnoniiekCbl 1 nmnocoMbl,
BEKTOpPbl Ha OCHOBE Oenkos, yrneBoAHble BEKTOPbl, Apyrne Tunbl HaHOYaCTULU ONA OOCTaBKU HYKIEUHOBbLIX
KMCIOT.

Jlnnonnekcsbl 1 nepcneKkTnBbl X NpUMEeHEHNA B duonornn n MeguunHe.

MpumeHeHune HyknenHoBbix kncnoT(OHK, PHK) B 6uoHaHOTEXHONOMMU U MeguLMHE.

I'Ipo6neMb| OMOHAHOTEXHOMNOrMN 1 HaHOMeaOWUUWHbI.

MNepcnekTuBbl HAHOTEXHOMOTUN.

KoHTponbHO-U3MepuTenbHbIA MaTepuan ans 3adeta 1 ak3aMeHa BKIYaeT 2 Bonpoca M3 nepeyHs
BOMPOCOB A5 3a4eTa.

Mpumep KOHTPONBbHO-U3MEPUTESNbHbLIX MaTEPMUANIOB K NPOMEXYTOYHOM aTTecTaumm

YTBEPXIOAIO

3aBeqyrowmn kadpenpon
O1Modu13MKN N BUoTEXHONOMMN
B.I". ApTioxoB

10.03.2025

CneuuanbHocTtb 30.05.03 MeduuuHckas kubepHemuka

Oucunnnuua 61.B./]B.04.01 HaHomexHosio2uu 8 buonoauu u MeduyuHe
dopma obyyeHus oyHas

Bug koHTpona 3avem

Bug attectauun npomexxymoyHasi

KoHTpornbHO-nameputenbHbii matepman Ne 1

1. MeTogbl nccnegoBaHus (Xxapakrepmsaumm) HaHo4YacTuL,
2. NpumeHeHne OHK B GnoHaHOTEXHONOMMU U MEANLNHE.

MNpenogaBaTtesnb M.A. HakBacuHa
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